This study examined the influence of opposition team formation on physical and skillrelated performance in a professional soccer team. Performance in forty-five French League 1 matches played over three competitive seasons (2007-08, 2008-09, and 2009-10) was analysed using multi-camera computerised tracking. Players (n=21) in the reference team (using a 4-3-3/4-5-1 formation) were analysed in matches against three opposition team formations: 4-4-2 (11 games), 4-3-3/4-5-1 (16 games) and 4-2-3-1 (18 games). Performance was compared for defending and midfield units as a whole and individually across four positions: fullbacks, central-defenders and central-and wide-midfielders. Collectively, players covered a greater total distance (p<0.05) and distance in low/moderate-intensity running (0-14.3km/h) (p<0.05) in matches against a 4-2-3-1 compared to a 4-4-2 formation. Distance covered in high-intensity (14.4-19.7km/h) and very high-intensity running (≥19.8km/h) was not affected by opposition formation. In contrast, players covered more distance in total high-intensity performance (≥14.4km/h) when the reference team was in possession against a 4-4-2 compared to a 4-2-3-1 formation (p<0.05) while more distance was run at these speeds when the reference team was out of possession against a 4-2-3-1 (p<0.01) and a 4-3-3 (p<0.05) compared to a 4-4-2 formation. Players ran less distance at low/moderate intensities in the second-versus firsthalf of matches against all three formations (p<0.01 to p<0.05) whereas total distance and high-intensity performance was unaffected. None of the measures of physical performance across the individual playing positions were affected by opposition team formation. Skillrelated performance varied according to opposition formation: players as a whole performed more passes versus a 4-4-2 than a 4-2-3-1 (p<0.01), ground and aerial duels versus a 4-2-3-1 compared to a 4-4-2 (both p<0.01); 1-touch passes versus a 4-2-3-1 compared to a 4-4-2 (p<0.01) and a 4-3-3/4-5-1 (p<0.05). The mean number of touches per possession was highest versus a 4-4-2 compared to a 4-3-3/4-5-1 (p<0.01) and a 4-2-3-1 (p<0.01). While skill-related performance across the four individual playing positions was generally unaffected by opposition team formation, mean pass length was greater in central-midfielders against a 4-4-2 compared to 4-3-3/4-5-1 (p<0.05) and 4-2-3-1 (p<0.01) formations. In general, these findings suggest that physical performance in the reference team was not greatly affected by opposition team formation. In contrast, skill-related demands varied substantially according to opponent formation and may have consequences for tactical and technical preparation and team selection policies.
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Introduction
A thorough understanding of the physical demands of professional soccer is required so that optimal training and preparation strategies can be constructed to respond to the demands of match-play. Recently, advanced computerised motion-analyses of performance in contemporary match-play have provided comprehensive insights into the activity profiles of professional soccer players and the physical requirements of competition (Drust, Atkinson, & Reilly 2007) . Motion-analyses have also been used to investigate a myriad of variables that affect the physical performance profile of players in competition. These include the positional roles of players (Barros et al., 2007; Di Salvo et al., 2007) , cultural differences (Rienzi, Drust, Reilly, Carter & Martin, 2000) , standard of play , team quality (Di Salvo, Gregson, Atkinson, Tordoff, & Drust, 2009; Rampinini, Coutts, Castagna, Sassi, & Impellizzeri, 2007) , match congestion (Odetoyinbo, Wooster, & Lane, 2007) , score line (Bloomfield, Polman, & O'Donoghue, 2004) , player dismissals , substitutes (Carling, Espié, Le Gall, Bloomfield & Jullien, 2010) and the physical condition and age (Pereira Da Silva, Kirkendall, & Leite De Barros Neto, 2007) of players.
There is also speculation that the physical efforts of players in match-play are influenced by team formation (Bradley et al., 2009; Carling, Bloomfield, Nelsen, & Reilly, 2008; Drust et al., 2007) . Indeed, the choice of team formation should take into account individual physical abilities such as endurance and speed (Bauer, 1993) .
Furthermore, the interaction between physical, tactical and technical skills should also be considered when evaluating performance according to team formation (Carling, Williams & Reilly, 2005 ). Yet to date, only one preliminary study using a relatively small sample size (19 matches) has examined the effects of team formation on physical and skill-related (tactical and technical) performance (Bradley et al., 2009) . Performance in teams adopting 4 4-4-2, 4-3-3 and 4-5-1 formations respectively was compared. The results showed that teams using a 4-4-2 performed more high-intensity running and passes than those using a 4-5-1 formation. Furthermore, no study has investigated the direct influence of opposition team formation on physical and skill-related performance in a reference soccer team.
Related research in professional Italian soccer has shown that physical performance in a reference team was directly related to the physical activity completed by opponent teams (Rampinini et al., 2007) . However, no information was provided as to the possible influence on findings of the respective team formations used by opponents.
Further research using match-analyses into the influence of opposition team formation on physical and skill-related performance is therefore warranted. This information may have implications for aiding team selection and optimising physical and tactical preparation strategies for matches against different formations. It may also be useful in identifying a link between match-related decrements in physical performance and opposition team formation. Declines in physical performance in competition can occur directly after intense periods of activity, and during the later stages of games suggesting temporary and permanent fatigue (Mohr, Krustrup, & Bangsbo, 2005) . The identification of reduced physical performance in competition that occurs specifically against certain team formations would be beneficial in informing strategies to aid teams to maintain performance throughout such matches.
Consequently, the aim of this study in professional soccer match-play was to investigate the effect of opposition team formation on physical activity profiles and skillrelated (tactical and technical) performance in a reference team. A total of 45 official games over three seasons (2007/2008: N=15, 2008/2009: N=18, 2009/2010: N=12) in which players completed the entire match were included for analysis. Performance in the reference team was analysed in matches against three team formations commonly used in professional soccer: 4-4-2 (11 games, 9 teams), 4-3-3/4-5-1 (16 games, 12 teams) and 4-2-3-1 (18 games, 13 teams). The reference team recorded two top-ten finishes (9 th and 5 th ) in the first two seasons and was placed 5 th at the moment the final game was analysed in the current season. The standard of the sample of opponent teams analysed for each formation was: 4-4-2 = 4 top-ten and 7 bottom-nine placed teams;
Methods

Participants and match sample
4-3-3/4-5-1 = 9 top-ten and 7 bottom-nine placed teams, and; 4-2-3-1 = 9 top-ten and 9
bottom-nine placed teams. The interaction between opposition standard (based on League position) and team formation was verified for the performance measures. Two-and threeway ANOVA's showed no significant interactions between factors (p>0.05) thereby indicating that the standard of opposition did not confound the results.
To determine opponent team formations, two UEFA-qualified coaches (one from the reference club's coaching staff and one independent observer) observed video recordings of the sampled games. These observers subjectively determined team formations at the start of games and also verified that the formations were consistent throughout the games. Games in which a dismissal occurred were not included for analysis. Teams that played a 4-3-3 formation were combined with those using a 4-5-1 system. Distinction between these two systems was deemed to be difficult by the 6 observers as teams often played a 4-3-3 when in possession and reverted to a 4-5-1 when out of possession. The reference team was generally organised in the 4-3-3/4-5-1 format and only games in which this formation was used were included for analysis.
Altogether, 21 players participated with a median of 15.5 matches (in which the full 90-minutes were played) per player (range=1-38). This sample led to a total of 297 observations of match performance. Of this total, the number of observations for each position was respectively: fullbacks: N=82, central-defenders: N=80, central-midfielders:
N=78 and wide-midfielders: N=57. Forward players were excluded due to a low number of observations in both the reference and opposition teams.
Data collection procedures and measures of competitive performance
A computerised player tracking system (AMISCO Pro ® , Sport-Universal Process, Nice, France) was used to characterise activity profiles in the reference team. This multiplecamera system tracks the movements of every player at a sampling rate of 10Hz over the course of matches and provides data on the distances covered at different movement speeds (Carling, Williams & Reilly, 2005) . A trained operator simultaneously codes technical actions involving the ball according to a pre-defined classification. The workings, accuracy and reliability of the AMISCO Pro ® system in measuring player movement and coding match-specific events in elite soccer competition have been described in more detail elsewhere (Di Salvo et al. 2007; Carling et al., 2008; Zubillaga, Gorospe, Hernadez-Mendo, Blanco-Villanesor, 2008; Randers et al., 2010) .
Physical and technical performance was determined automatically from the raw data files by computerised analysis of player movements and actions using match-analysis software (AMISCO Viewer 8
Statistical Analyses
All statistical analyses were conducted using SPSS for Windows Version 14.0 (SPSS Inc., Chicago, IL, USA). Data are presented as means and standard deviations unless otherwise stated. Before using parametric statistical test procedures, the normality of the data was verified. Two-way analysis of variance (ANOVA) was used to test for differences in means for all players in performance measures against the three opposition formations and to examine the interaction between playing position and opposition formation. To investigate declines in performance, a three-way ANOVA was performed on each category of physical performance to examine the interaction between performance across match halves, opposition formation and playing position. To study end-game decrements in performance, a two-way ANOVA was used to compare the interaction between percentage decline in physical performance (efforts in end 15-minute period compared to first and mean 15-minute periods), opposition formation and playing position. Follow-up univariate analyses using Bonferroni-corrected pair wise comparisons were used where appropriate.
Effect sizes for statistical differences were also determined. Effect size values of 0.20-0.49, 0.50-0.79 and 0.8 and above were considered to represent small, medium and large differences, respectively (Cohen, 1988) .
Results
Physical performance
Data on each category of performance against the three opposition team formations are presented in Table 1 . The total distance run for players in all positions combined varied when performing against the three opposition team formations (P=0.026). Players 9 covered greater total distances against a 4-2-3-1 (p<0.05, ES=0.32) compared to a 4-4-2 formation. Table 1 about here.
The distance covered in low/moderate-intensity running also varied when competing against the three opposition team formations (P=0.007). Players ran more distance at low/moderate intensities against a 4-2-3-1 compared to a 4-4-2 formation Finally, no significant interaction was observed in any of the measures of physical performance for efforts across the individual playing positions against the three opposition team formations.
Declines in performance
The formation used by opponent teams affected the distance covered by the Similarly, total high-intensity performance across match halves ( 
Skill-related performance
A significant difference when playing against the three formations was observed for players in all positions combined in the following skill-related performance variables (Table 3) 
Discussion
In this study, a detailed investigation of the physical and skill-related activity profiles in a professional soccer team when competing against three common team formations was conducted. The major finding is that certain aspects of physical and skill-related performance in defensive and midfield units as a whole are affected when competing against different opposition team formations. In contrast, opposition team formation generally did not influence physical and skill-related performance across four individual playing positions. Similarly, physical performance across halves and towards the end of matches was generally unaffected by opposition team formation.
The total distance covered in elite soccer match-play provides a global indication of the intensity of exercise. In general, contemporary outfield male professional soccer players cover on average 9-13km per match (Stølen, Chamari, Castagna, & Wisløff, 2005) . In this study, players across the defensive and midfield positions ran distances within this range. However, the overall distance covered and distance covered at low/moderate intensities by players as a whole (attacking and midfield roles combined) was influenced by opposition formation and notably increased when performing against a 4-2-3-1 formation. The small effect sizes observed for these data may indicate however, that these differences though statistically significant, may have limited practical relevance (Di Salvo et al., 2009 ). Nevertheless, this finding tends to confirm previous speculation (Carling et al., 2008; Drust et al., 2007) that opposition team formations govern player efforts as these determined the overall physical demands of elite soccer match-play. Overall, the total distance covered by all players dropped significantly in the secondhalf of matches when opposition formation was not taken into account (p<0.001). This fall in overall performance between halves is commonly observed in elite-standard soccer (Reilly, Drust, & Clarke, 2008) . In contrast, the physical efforts across match halves (total distance run and that covered at high-and very-high-intensities, and recovery time between and length of actions in total high-intensity performance) were unaffected when 14 opposition formation was considered. Similarly, no decrement in total high-intensity performance during the final 15-minute period of matches was reported irrespective of opposition formation. In addition, opposition team formation did not influence any decline in physical performance across individual playing positions. Indeed, the aim of any team formation is to ensure optimal team organisation in order to best utilise the physical capacities of players and reduce the efforts required to gain and use possession (Doucet, 2007) . While the distance covered in low/moderate-intensity movement declined significantly in the second-half of games, this reduction was common to matches against all formations. These results as a whole generally imply that game-related decrements in physical performance in the present team were not influenced by opposition formation.
The choice of team formation is tactically important as the designation of player positions and roles aims to give the team the best options for manoeuvring in both attacking and defensive play (Bangsbo & Peterson, 2000) . In this study, the analysis of skill-related performance showed that the frequency of several game actions was heavily influenced by opposition team formation although this was generally not the case for the individual playing positions. Once again, the moderate effect sizes observed for these differences may, to a certain extent, limit practical relevance. Nevertheless, when competing against a 4-4-2, defending and midfield players as a whole performed more passes and more ball touches per possession versus a 4-2-3-1 formation. These results again suggest a link with the time spent in ball possession as the reference team dominated possession in games versus a 4-4-2 formation. In contrast, players performed considerably more duels (aerial and ground) and 1-touch passes against a 4-2-3-1 compared to a 4-4-2 formation. In addition to time spent in ball possession, these findings may be linked to the specific tactical role of opposition players with respect to certain formations as well as the technical ability of individuals across teams (Carling, Williams & Reilly, 2005) .
Nevertheless, the present findings are noteworthy and may have consequences for tactical preparation and team selection based on opposition formation. For example, the higher frequency of 1-touch passes against teams using a 4-2-3-1 formation suggests that players in the reference team could have benefited from performing 1-touch passing drills in preparation for matches against this particular formation.
The limitations of this study were the relatively low number of players within certain positional roles and the non-representation of all playing positions especially centreforwards. Also, the process of determining team formations and ensuring that these were consistent throughout games relied solely on the subjective assessment of observers. A future study is warranted to attempt to determine an objective and reliable means for assessing the choice of team formation and when changes occur. Finally, comparative information on physical and skill-related performance in matches against other team formations (e.g., 3-5-2 or 4-4-1-1) used in professional soccer, was not available.
In summary, the present study provided a comprehensive evaluation of physical and skill-related activity profiles in a professional soccer team when competing against three different team formations. These findings have broadened the understanding of one of the many factors that can impact on physical performance in professional soccer match-play.
A major aim of motion-analyses of physical performance is to aid coaches and practitioners in making objective decisions for structuring the conditioning elements of training and subsequent match preparation (Bradley et al. 2009; Carling, 2010) . However, the present results on the whole do not lend support to the implementation of specific physical conditioning regimes to prepare for matches against any of the three common formations adopted by the present opposition teams. In contrast, skill-related demands varied substantially for the reference team as a whole when competing against the three opposition formations and these differences may have consequences for tactical and technical match preparation strategies and team selection policies. * Significantly more distance covered against 4-2-3-1 compared to 4-4-2 formations (p<0.05) ** Significantly more distance covered against 4-2-3-1 compared to 4-4-2 formations (p<0.01) *** Significantly more distance covered against 4-4-2 compared to 4-2-3-1 formations (p<0.05) **** Significantly more distance covered against 4-3-3/4-5-1 (p<0.05) and 4-2-3-1 (p<0.01) compared to 4-4-2 formation 
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